Theorist's Intuitive Interface 


Variable Palette 

Function Palette 
Greek letter pop-up 
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tanh(x) arctan(x) csc(x) sin(x) 
cosh(x) arccos(x) sec(x) ln(x) 
sinh(x) arcsin(x) tan(x) log(x) 
sechfo) cot(x) cos(x) exp(x) 


Double sided point and 
click equation palette. 
Used to construct 
WYSIWYG equations. 


Equation template buttons 


Function buttons 


Wild Card pop-up 
Select Out Button 


Matrix pop-up 


Variable, constant buttons 


Name Declarations. Declares specific fuctions, constants, 
variables, linear operators, etc. Hidden underneath icon for 
easier Notebook management. 


Theorist Notebook. 
Used to save equations, 
prose, and graphs. 


Equation solving process 
Click and drag algebra 


Case Theory. Used 
for a case study of a 
particular situation. 
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f=) Declarations 

<^, a | Function" named exp behaves as natural Exponent 


<^, a | Constant" named i behaves as i: square root of -1 
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Constant 


named ^behaves as defined by user 
<^\ a | Variable" named t behaves as defined by user 
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defined by user 
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named d behaves as 
named log behaves as 
named 37 behaves as 


d: differential operator 


base ten Log 


El 


3 


o 




tt: circle ratio 
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Equation 


Graph, as determined by 
contents below. 


3D w/contour 


(=) Declarations 

@2 = 13^sin(y) 


Orientation guide/ “Home” button — 



User defined adjustable 
graph limits 

Optical properties pop-up 
Color choice pop-up 


/ 

\ 


Axis definitions 


Grid definitions 


Contour plot definition 


/ 

v 


/ 

\ 


—Knife button (used to select/view a particular graph segment) 
—Rocket button (zoom out or in) 
m — More points button (better accuracy; slower rendering) 

® Less points button (lower accuracy; faster rendering) 

Graph Details (opened; see below) 


- 6 ... 6 = west. ..east 


True Proportions 


6 ... 6 = south. ..north cropped Moderately | 

- 3.5 ... 2.5 = bottom. ..top as seen through a Normaf] lens I 
Declarations ' 


Resize Graph Box 

\ 


Graph view and aspect ratio pop-ups 


Surface at {x,y,z) where x = west ... east and y = south ... north 

Illuminated | surface has mesh j and is shaded using Solid | coloring 


White | is the solid color 


axis at (x, south .bottom) where x = west ... east labeled x on 


this side 


axis at (west. y, bottom) where y = south ... north labeled y on other side 

axis at (west, south. 2 } where 2 = bottom ...top labeled 2 on this side"] 

grids at (x,y, bottom) where x = west ... east for each value 
y = south ... north separated by 0 

grids at (x. y, bottom) where y = south ... north for each value 
x = west ... east separated by 0 


\ 

/ 


Color mode pop-up 


Graph label postion pop-ups 


contours of 2 spaced normally] at (x.ty. bottom) where 
x = west ... east and y = south ... north 




Mathematical Features 

(Symbolic and Numerical) 


User Interface 

Scientific notation looks real i.e.l.2xl0 6 
WYSIWIG equations 

Names can contain Greek letters and other symbols 
No reserved names, all names user-configurable 
Parentheses automatically alternate between ( ) [ ] { } 

Large expressions collapsable for easier viewing 
Built-in outliner 

Copy and Paste equations to and from Expressionist 

Copy and Paste equations to and from programming languages 

Point-and-Click equation manipulation 

Symbolic Algebra 

Polynomial expansion and factoring 

Integer factoring 

Polynomial division 

Collect over common denominator 

Partial fraction expansion 

Solve for single variable 

Commute terms or factors 

Absolute value, Powers, Square roots, Factorial 

User configurable pattern matching rules 

Click-and-Drag manipulations for quick results 

Apply manipulations to any subexpression that you can 

click and select 

Symbolic Matrix Algebra 

Matrices can contain any expressions 

Addition and Multiplication 

Integer Powers 

Inverses 

Adjoint 

Determinant 

Symbolic Calculus 

Partial and total derivative 
Differential operator algebra 
Laplace Transforms 
Iterated summation, product 
Definite and Indefinite Integrals 
Integral Table supplied 

Enough tools to integrate everything in the CRC 

Vector Calculus 

Dot and Cross Products 
Grad, div, curl, Laplacian 


Transcendental Functions 

Natural and Common Log * 

Log to arbitrary base * 

Power * 

T(x) *, incomplete Gamma, Beta 
erf (A), erfc(x) 

Bessel J ,Y , I ,K,H 

n n n n n 

Spherical Bessel j ,y , i , k , h * 

a J n J n n n n 

Orthogonal polynomials * 

cw 

Spherical Harmonics * 

* = defined over entire complex plane 

Approximation Methods 

Taylor series solutions 
19-digit numerical root finder 

Numeric 

Calculate expressions for numeric results 
Reduce expressions to simplest numerical form 
Graphics calculated through numeric pipline 
oo, - oo ? unknown value 
Integer, real, complex matrices 
Matrix calculation: inverses, determinants, powers 
Numeric Calculus: derivatives, definite integrals 
User defined constants, variables and functions 
All results to 19 digits of precision 
All operations and most functions defined over 

complex plane 

Graph Types 

Linear, Logarithmic, Parametric 
3D color, illuminated 
Polar, Spherical, Cylindrical 
Contour, Density 
Complex 3D 

Graphic Primitives 

Curve, Axis, Surface, Contour surface, Grid line set 

All primitives defined over a parametrically defined 
curve or surface of almost unlimited complexity. 
Coordinates may be mapped through matrices or 
arbitrary nonlinear transformations using numeric 
pipelines. Surface colors are defined functionally 
using one of fifteen different mapping interpretations. 
Surfaces may be transparent, translucent, opaque, or 

illuminated. 


Expressionist' 

The personal mathematical equation editor for typeset quality equations 
in your word processing, page layout, and presentation documents. 
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Preferences 


Font Style 
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About Expressionist Preferences 


Palette Fonts... 
Macro Matrix- 
Macro Buttons... 
Palette Symbols... 


Characters... 

Integrals & Fences... 
Subscripts & Superscripts 
Summations... 

Matrices and Piles... 


“Copy As Text” Format... 
other preferences... 


O 
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“An excellent toolkit that 
all technical people should 
have at their disposal.” 

- Jean Louis Gassee, 

President, Apple Products 
Apple Computer, Inc. 

“Equation manipulation 
has never been easier.” 

- Five Mice Review, Macllser Magazine 

“... the Expressionist 
manual goes above and 
beyond excellence.” 

- MacGuide Magazine 
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no transmission 
in limit k — * 0; 


Give a similar analysis for waves that impinge on a 
Schwarz child black hole from outside (“leftward- 
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All mathematical structures and symbols are available from an editable palette. WYSIWYG equations are quickly and easily 
created and placed into your documents. 
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1 Select your Expressionist desk 
^ accessory while you are in 
your program, or use it as an 
application with MultiFinder. 



Point and click on icon 
templates or use command 
key equivalents from the 
keyboard to create equations 
from the editable palette. 



3 After your equation is fin- 
ished, copy and paste it into 
your document. You can 
always re-edit any equation 
you have created. 



Prescience 



Intuitive Tools For Mathematics 





Equations Made Easy 


Expressionist is a powerful application and desk accessory that enables mathematical equations to be 
quickly and easily placed into your word processor, page layout, or presentation documents. It is completely 
WYSIWYG and intuitive. There are no programming languages to learn or syntax errors to puzzle with! 


Easy-To-Use Interface 

With Expressionist you can 
create equations immediately. 

Just click on an icon that 
represents a particular struc- 
ture or symbol; for example, 
the integral. The integral 
structure will appear on your 
Expressionist scratchpad 
waiting for you to fill in the 
rest. Everything is already 
preformatted, spaced, and 
sized optimally for perfect 
equations. You can use any 
font, size, and style available Expressionist's integral structure, 

from your system. 



Complete And Customizable 

All mathematical and Greek 
symbols are available to 
construct every type of 
equation imaginable. Ex- 
pressionist may also be 
optimized to your working 
environment and profes- 
sional discipline. For ex- 
ample, a Geologist will 
use different equations and 
Symbols than a Cosmologist; Subscript, superscript adjustable preferences. 

however, both will use 

similar equation structures. The solution is to create 
macros of various equations, structures, and symbols and 
place them on the palette for easy access and frequent use. 
Expressionist’s Preferences system enables you to person- 
ally control, by default, what style of integral and brackets 
you wish, where the sub-superscript should be placed, and 
more. For those of you who have mastered Tp^X or other 
text-based equation typesetting systems, Expressionist can 
convert its equations into those familiar mark-up com- 
mands. Expressionist also 
can import and export 
equations to and from Theo- 
rist™ , our symbolic algebra 
and graphing program. 

Expressionist will save you 
time, while producing better 
looking equations the way 
you want, for all of your 
reports, proposals, theses, 
and scientific work. 



Tweak feature for pixel by pixel adjustments. 
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Font Style 


: and Superscript Preferences 
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Professional Features: 


• Equation numbering structure 

• Two-way programmable T^X™ interface 

• Optional integral styles 

• Tweak feature for pixel-by-pixel adjustments 

• Thin Space character for fine spacing adjustments 

• Box enclosures 

• Independent matrix column widths 

• Guide and magnify modes for ease of editing 

• On-line help 

• Adjustable sub /superscripts 

• Matrices up to 50 by 50 cells 

• Spreadsheet- style matrix selection 

• Hierarchical tree structure 

• Overstrikes 

• Special Tensor structure for General Relativity 

• Adjustable structures through Preferences file 

• Much more! 


What Kind of Expressions Can I Make? 

m 

-oo<p < oo Mathematical symbols 
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vertical and diagonal fractions , .3/ 

(l-x 7 ) 11 


a/ 6 nr 



-j square and other roots 


parentheses, etc. ( e ~ x ) (e~ x ) 




x? x superscripts and subscripts x e -x 

- — - . . < — > — > 

marks over any expression e~ x e~ x e~ x e~ x 


various integral styles, and 
matrices of any size 
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... and much more! 
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System Requirements: 

512K of RAM 

Mac 512kE, Plus, SE, SE/30 
Mac II, Ilex, IIx, Ilci, life, Portable 


Educational Discounts: 

To qualify, Call Edutech 
at (408) 372-8126 


Price: $129.95 


Prescience 



939 Howard Street 
San Francisco, CA 94103 


(415) 543-2252 fax (4 1 5) 882-0530 









MATHEMATICS 


REVIEWS 


Theorist 

A young whiz kid deposes 
Mathematica to reign as 
the new king of math 
programs. 

g2ni Anyone who was excited by the in- 
. troduction of Wolfram Research’s 
Mathematica two years ago should be 
bowled over by Theorist, an elegant new 
equation-manipulation program from Pre- 
science. Using click-and-drag equation 
manipulation, 3-D color graphics, and 
animation, Theorist surpasses Mathe- 
matica in ease of use; practical function- 
ality; and, in some cases, accuracy. 

You can use Theorist with imaginary 
numbers, differential and integral calcu- 
lus, and matrix algebra (along with other 
branches of math) in three ways: to solve 
and manipulate equations; as a tool for 
visualizing your equations and theories 
through graphs and animation; and as an 
educational tool for presenting math and 
science concepts. In each case, the inter- 
face is straightforward, with a variety of 
options. 

EXCELLENT EQUATIONS You can enter 
equations by typing, using the tool pal- 
ette, or employing a combination of both. 
On-screen, equations — consisting of 
symbols, superscripts, and subscripts — 
look exactly as they did for the 300 years 
before the advent of the computer. (Com- 
puter-science devotees can also display 
their equations in a FORTRAN-ish for- 
mat by selecting that option.) Theorist 
also aids equation entry by automatically 
adding punctuation. 

A solution to a problem in Theorist 
can be a numerical answer, a class of 
equations, or a graph. With Theorist, the 
equation-derivation process is clean and 
pure, requiring no programming. Simpli- 
fying expressions involves a single menu 
command. 

The powerful click-and-drag manipu- 
lations are deceptively simple. For in- 
stance, to solve forx, merely select x and 
while holding down the Option key, drag 
to the symbol preceding the equation. To 
perform a substitution, do an Option- 
drag of a phrase to the variable in another 
equation. Option-drag also works with 


moving expressions to the other side of 
equations. 

These manipulations are handy for 
solving simultaneous equations in mul- 
tiple variables or for solving an equation 
such as tan(x) = sin(2x), which has x on 
both sides. In Mathematica, this equation 
produces an error message followed by 
the empty set as a solution. Using Theo- 
rist’s equation-ma- 
nipulation tools, you 
get the first answer, 
which is 7i/4. Y ou can 
also get a set of all 
solutions by turning 
on Auto Casing in 
the Prefs menu. 

Menu versions of 
these operations are 
also available in the 
Manipulate menu. 

Other commands in 
this menu are Fac- 
tor, Expand, Taylor 
Series, and Integra- 
tion by Parts. 

RULES OFTHE GAME 

One of Theorist’s 
most powerful as- 
pects is the fact that 
it is not procedural. 

Definitions of math 
terms, rules, and 
transformations ap- 
pear in one of sev- 
eral types of Propo- 
sitions. These can be 
copied and pasted be- 
tween files, and you 
can write your own. 

One type of 
Proposition is the 
Name Declaration, 
represented by a flag 
icon, which defines 
terms as constants, 
variables, functions, 
or operands. The use 
of infinity ( oo ) in ex- 
pressions is sup- 
ported in the default 
declarations created 
with each new Theo- 
rist file, called a note- 
book. 

Transformations 
are rules that act on 
terms in your equa- 
tion. Creating them 
is simple: Type your 
function, select it, 


and pick Transform Rule from the Input 
menu. Using a pop-up menu, you can 
designate a transformation as one of three 
menu commands: Transform, Simplify, 
or Expand. When you use one of these 
commands on an expression, Theorist 
knows which rule to apply; you don’t 
even have to know what the function is 
called. 



Theorist is a math processor for real mathematicians — witness 
the familiar-looking equation at the top. The window below the 
graph can be used to change such aspects of the plot as the 
range of data plotted, the color scheme, and the degree of 
transparency. 



Here’s an example of different Propositions in one of Theorist’s 
function notebooks. The user can assign the Simplify, Expand, 
or Transform commands from the Manipulate menu to this 
transformation. The flag icons indicate Name Declarations. 
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Theorist’s special function Transfor- 
mations come in separate notebooks. In 
comparison, Mathematica has a few more- 
sophisticated functions, such as additional 
Bessel functions, and has more automatic 
integration functions. However, one prob- 
lem with Mathematica is that it loads 
everything in at once, resulting in 3 to 4 
megabytes of code. With Theorist, you 
copy only what you need into a particular 
notebook file or add your own. 

VISUAL MATH Plotting is a simple mat- 
ter of choosing the form of a graph from 
the Graph menu, such as y = f(x), x = f(t), 
or z = f(x,y). Theorist can plot in a variety 
of 2-D or 3-D coordinate systems, includ- 
ing Cartesian, logarithmic, polar, and 
cylindrical. Details of the plot can be 
altered in a pop-up window beneath the 
plot. 

Theorist uses graphs to find the root of 
an equation: You zoom near the desired 
root and choose Find Root from the Graph 
menu. Although Mathematica’ s preci- 
sion goes beyond Theorist’s 19 decimal 
places, Theorist’s root method is more 
accurate than Mathematica ’s purely 
numerical method. This is illustrated on 
page 3 of Stephen Wolfram’s Mathe- 
matica book, in which an example asks to 
find the root of a Bessel function near 
10.5. Mathematica’s answer is 18.071, 
while Theorist returns two values that are 
closer: 11.792 and 14.931. 

The graphics-manipulation tools are 
some of the best in any graphics program. 
If the graph displays an x-axis range of 0 
to 1 0 but you want 20 to 30, just click and 
drag the plot to the left within the graph 
window. 3-D manipulation requires no 
special tool and is one of the easiest 
methods in any 3-D program; clicking on 
a 3-D graph yields the outline of a rec- 
tangle, which can be rotated in any direc- 
tion by dragging. 

Animation is equally simple. After you 
choose the graph and the variable to be 
changed, the Animate window from the 
Graph menu lets you specify the range of 


the variable, the number of frames, and 
the frames to be displayed per second. 
Animations can be saved for use later. 

Theorist comes in two versions: one 
for the Mac Plus and SE, and the other for 
the SE/30 and the Mac II family that 
takes advantage of the math coprocessor. 
I tested both versions without problems. 
Theorist even ran on a 1 -megabyte Mac 
Plus under MultiFinder, as long as 600K 
of RAM was available. Animations were 


Get Info 


Theorist ||||| 

Published by: Prescience, 814 
Castro St., San Francisco, CA 
94114; (415) 282-5864. 

Version: 1.01. 

List Price: $379.95. 


slow on the Plus, but they did run. The 
well-organized manuals, with examples 
on almost every page, also get high marks. 

THE BOTTOM LINE Besides having ex- 
tensive features, Theorist is a well- 
thought-out, well-programmed applica- 
tion that does math the old-fashioned 
way: with real equations. I don’t do a lot 
of math here at MacUser, but after seeing 
Theorist, I almost wish I did. 

— John Rizzo 
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